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Preface

We are delighted to share with you the 20A8nualReport from the European Cystic Fibrosis Society Patient
Registry (ECFSPR). This report containgeepadogical data from nationalysticfibrosis (CF) registries and
individual CF centres throughout Europe and neighbouring countries. It is the seventH officiet, and
includes demographic and clinical date38,985consentingCF patients fron27 countries

Since the publication of the 2010 report, we ham&oduceda new software platformECFSTracker. @h
transitionto this new softwarehas taken soméme andthis has delayed the production of the 2011 and
2012 reportsThankdo the exceptiondly hard work of theparticipating countrieghree yearsof datag 2011,

2012 and 201%, have now been submitted to the ECFSPR, which is a great achievelRgutrts for the

2011 and 2012latawill be published in electronic format in the coming months. In addition, ECFSTracker
has been developed to also include an encoufitesed component for diregtntry of patient data. We hope

that, over time, the ability t@nter encounterbased data in real time may be of value to CF clinicians as well
as ensue a faster and more efficient collection of data. For more information on the ECFSTracker software
please visit the webpageww.ecfs.eu/ecfspisoftware We anticipate that with the introduction of this new
software, theinterval between dataentry and production of theeport will shorten In future we aim to
publishthe ECFSP&nualReport within 18 monthsof the endof the datacollection year.

The primary goal of the ECFSPR is to allow compabswveen CF clinical outcomes across Europe. The
analysis presented in this report has been carried out by the ECFSPR statistician using all the, iaw data
anonymised formentered by participating countries. Analysing the raw data allows compabistwmeen
different countrie§Xata, somethingnot possible usinghe individual countrieQ 2aénfial reports. As a
result, dataof some countries agresented in the ECSFR®Part may differ from the data published in their
nationalannual registry reportDifferences can originate fronpatient inclusion criteria, different definitions
used for disease complications aathployment ofdifferent reference values. Further details bow this
occurs andhow thisis dealt with can be found in the report andtire List of ECFSPR Variables and Definitions
in Appendix2 on pagel20. Currently the ECFSPR is working with other internati@faégistries to look at
how registrydatais defined and presented in CF registry annual reports to harmonise the interpretation of
CF registry data worldwide.

Over the pastthree years we have seen continued growth of the ECFSPR with the additdbmofe
countries Lithuaniathe Republic oMacedona, Romania and Ukrainéhis reportcontains information from

27 countriesincludingl5 with anational registy and 12 countrieswith multiple centres A total of60 centres

use the directdata entry function of the ECFSPR softward/e expectthat the numnber of countries
participatingin the ECFSPR will continteegrow.Managinghe ECFSPR comes with a cost and we are deeply
indebted to our sponsors wise unrestricted grants have helped support the running and expansion of the
Registry.

In addition to béng the basis for this annual report, the ECFSPRislas&d for research and other purposes

to benefit patientswith CF. This include=pidemiological researclpreparation of the landscape for clinical

trials, and production ofevidenceneededby pharmaceutical companies in order to apply for approval of

new treatments. There have be@7 applicationsequesting to us&CFSPR data during the past three years
(2013:11, 2014:7, 2015:9). We are confident that the ECFSPR is evolving into an importantoioGIF
epidemiology and health service research and are currently working closely with the ECFS Quality of Care
Working Group to develop th&egistry as a tool for benchmarking and to monitor improvements in CF
patient care and outcomes.



http://www.ecfs.eu/ecfspr-software
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Themanagemenbf the ECFSPR atite development of this report take a considerable amount of work. |
would like to take this opportunity to thank the national regief & well aghe individual centrs,andthe
country representativefor their participation in the BESPR, especiaitlydealing with the huge demands of

data collection and uploadingifthe 2011 to 2013ears | would also like to thank the ECFSPR staff that ha
worked so hard on the production of this report and the running of Begistry.In particdar, Jacqui van
Rens, the ECFSPR Executive Coordinator, who ensures that everything, from data collection and
arrangementdor the birannualEuropeammeetingsto handling of research requests, runs like clockwork. |
would like to thank the Service DeskjcaAl Fox and Patrizia lansa, for dealing with the many challenges
associated with the launch of a new software product. Alice and Patrizia have worked exceptionally hard in
providing supporbn the softwareto the participatingcountries with many differenfanguages and multiple
different hospital IT systems. Finally, many thanks to our statistician, Anna Zolin, for her careful and
professional approach to the data analysis, an essential component é¥iietry. Through the combined
efforts of the ECFSRRaff andExecutiveCommittee,in conjunction with the hard work of the members of

the individual centres and countries that volunteer so much of their time, dagdmost 40000 patientshas

been uploaded to the ECFSRRonsiderableaccomplishmentvhich has hugely improved the value of the
Registry as a tool for research and quality improvement. For this, we at the ECFSPR are very grateful.

Finally, | would like to thank all theeople withCF throughout Europe for their willingness to participate in
the ECFSPRVithout them, this Registry would not existWe hope that theRegistnQa Ay TBMMH G A 2 Y
for people withCF, their families and caregivensdthat it will lead to improved CF care throughout Europe.

Sincerely,

QDS o

Edward F. McKone, MD, ERI
ECFSPRBirector
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To the people with cystic fibrosis

This report is about you and how cystic fibrd§i§affects you and othepeopleall over EuropeThe Report
is based on information collected lmydividual CF centres and thational CF regisigs that participate in
the European Cysticlifbsis Society Patient Regis(igCFSPRJVe have tried to make the presentation of
thisdata as clear as possible and hope that you will find this report interesting and easy to understand.

Fromthis yearon we will publish theesults of the EFSPReport in aseparate short reportvhere you will
4SS GUKS AyF2NN¥I(GA2Yy (Kdtaiganc€IKG 6S 2F AyGaSNBai

If there is something that is unclear, or if you have ideas on how to do it better nexygaare welcome
to contact us You can contact us by ematfspr@uzleuven.be

For discussions about the results in your country we encourage you to contact your own CF centre.

You will find more information abou the ECFSPR on the patietgdicated page of our website,
www.ecfs.eu/projects/ecfgpatient-reqistry/informationabout-ecfsprcf-patients



mailto:ecfs-pr@uzleuven.be
http://www.ecfs.eu/projects/ecfs-patient-registry/information-about-ecfspr-cf-patients
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List of centres and national registries that provided
the data

Country Centre/National Registry name Contact

Austria 9 individual centres: Thomas Frischer

LKHUniv. Klinikum GratJniversigtsklinik fir Kinder und
JugendheilkundeKlinische Abteilung furddiatrische Pulmologie
und AllergologieGraz

Ernst Eber
Maria Wagenhofer

Medizinische Universitat InnsbrudRepartementfir Kinder und
Jugendheilkunde, CF Zentrdiir Kinder Jugendiche und Helmut Ellemunter
Erwachsenglnnsbruck

Klinikum Klagenfurt am Withersee, Abéilungfir Kinder und

JugendheilkundeRadiatrische Pulmologie/Allergologi€agenfurt FEP I e =)

Kardinal Schwarzenbe®ghes Krankenhaus, Adiingfur Kinder

und Jugenthedizin Schwarzach Ciiiiefin S2e22E

Landeskranénhaus Steyr, Abteilurfiir Kinder und

JugendheilkundeSteyr Josef Emhofer

Universitatsklinik fur Kindeund JugendheilkundeZystische Fibrose Sabine Renner

Ambulanz Vienna Brigitte Mersi
Wilhelminenspital, Abteilunfjir Kinder und Jugendheilkuremit Thomas Frischer
AmbulanzVienna AjibadeMogaiji
Elisabeth Steiner
Klinikum WelsGrieskirchen, Algilungfir Kinder und Vera Bauer
Jugendheilkunde, Wels Beatrix Wintersteiger

Nadine Raffler

KlinikumWelsGrieskirchepAbteilung furLungenkrankheiten, Wels Helmut Feizelmeier

Muriel Thomas

Belgium Belgian Cystic Fibrosis Registry Simeon Wanvama
Simeon Wanyan

Pavel Drevinek
Milan Macek
Alena Bilkova
Marek Turnovec

Czech Republic Cystic Fibrosis Registry of the Czech Republic

Hanne Vebert Olesen
Tania Pressler

Denmark Cystic Fibrsis Registry of Denmark

Virginie Colomb

France Registre Fragais de la Mucoviscidose Lydie Lemonnier

Lutz Nahrlich
Germany Qualitatssicherung Mukoviszidose Marguerite Honer
Birgitt Wiese

Greece 1 individual centre: Hpis Hatziagorou

John Tsanakas
Aristotle Universityof ThessalonikiHippokrationGeneraHospital, Elpis Hatiagorou
Cystic Fibrosis Centre, Thessaloniki Maria Fotoulaki

John Kioumis

Rita Ujhelyi
Hungary Cystic Fibrosis Registry of Hungary Géza Maral
Attila Hornyak
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Country

Centre/National Registry name

Contact

Godfrey Fletcher

Ireland Cystic Fibrosis Registry of Ireland Abaigeal Jackson
Shijun Zhou
Israel Cystic Fibrosis Registry of Israel Meir MeiZahav
Natalia Cirilli
- . . Gianluca Ferrari
Italy Cystic Fibrosis Registry tdly Patrizia lansa
Marco Salvatore
Latvia 1 individual centre: Karina Mahlina
wodl {dNIFRAYO ! yADS NGty osdpttal,/ KA +A 21 ~@3F 068
Department of PneumologRiga Karina Mahlina
Lithuania 1 individual centre: Ytaddzira al fI
Hospital of Lithuanian University of Health Sciences, Kaunas Clin YraddziAg altlhy
AdultCystic Fibrosis Centre, Kaunas
R lic of s . .
epub co 1 individual centre: Stojka Fustik
Macedonia
University K A f R NXB y, QentrelfafCistidiFibrbsis, Skopje Stojka Fustik
Republic of - . . .
P Cystic Fibrosis Registry of Moldova Svetlana Sciucca
Moldova
TheNetherlands Dutch Cystic Fibrosis Registry Vincent Gulmans
Portugal 6 individualcentres: Luisa Pereira
Centro Hospitalar e Universitario de Coimialmonology Fernanda Gamboa
Departmentand Paediatric UnjtCoimbra Teresa Reis Silva
Hospital Dona Estefani€entro Hospitalar Lisboa Centr@lystic .
: . : José Cavaco
Fibrosis Centre, Lisbon
Celeste Barreto
Hospital Santa MarjeCentro Hospitalar Lisboa Norte, Lisbon Luisa Pereira
PilarAzevedo
Centro Hospitalar do Porto, Paediatric @yEibrosis Centre, Porto  Telma Barbosa
Centro Hospitalar d8.Jdo, Serngo de Pediatria, Porto Luisa Guedes Vaz
Centro Hospitalar de S.a Adult Cystic Fibrodifnit, Porto Adelina Azevedo Amorim
Romania 1 individual centre Simona Mosescu
Cinical Childre® Hospital, Grigore Alexandresch, Bukarest, Rome¢ Simona Mosescu
Nataliya Kashirskaya
Alexanetr Chernyak
Russian - . . . . Elena Amelina
Federation Cystic Fibrosis Registry of the Russian Federation T
Elena Kondrtyeva
Anna Vorokova
Serbia 1 individual centre: Milan Rodic
National Centre for Cystic Fibrosis, Mother and Child Health Instit . .
Milan Rodic

of Serbia "Dr Vukan Cupic", Belgrade
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Country Centre/National Registry name Contact

Hana Kayserova

Slovala Cystic Fibrosis Registry ®ibvakia Ot D flove
Slovenia 2 individual centres: ' N2EO YNX @SSO
altiak® ctSOINJ
University Clinic of Pulmonary and Allergic Diseases, Golnik Andraz Jakelj

YIN¥YSy as8d12 a
' NEO YNRGSO
Ana Kotnik Pirs

Jasna Rodnam
Barbara Salobir

University Children’s Hospital, Pulmonary Department, Ljubljana

Spain 15 individual centres: Carlos VazqueZordero

Hospital de Sabadell, Corpmioé Sanaria Parc Tauli, Clinica

Pediatrica, Unitat Clinica de Fibrosis Quistica, Barcelona PR DRI bi 7

Hospital Sant Joan de Déu, Unitat de Pneumologia Pediatrica

i Fibrosi Quistica, Barcelona Jarel) S | SelEmes

Hospital Vall d'Hebron,hidad Fibrosis Quistica e Neumologia

Pediatrica, Barcelona Silvia Gartner

Hospital Universitario La Princesa, Neumologia Adultos, Madrid Rosa Maria Giron

| 23LAGFE bAz2 WSadzaiX ! yARFR R JoseR. VilaAsensi

Hospital Universitario de Ramon y Cajal, Unidad de Fibrosis Quis

Madrid Adelaida Lamas Ferreiro

Hospital 12 de Ochre, Unidad de Fibrosis Quistica, Madrid Gloria Gacia Hernandez

Francisco Javier PerErias
Estela PereRuiz
Pilar CareAguilera

Hospital Regionadlniversitario deMalaga Unidad Fibrosis Quistica
PediatricaMalaga

Casilda Olveira Fuster
Gabriel Maria Olveira Fuster
Nuria Porras Perez

HospitalRegionale Universitario de Maladanidad Fibrosis Quistice
Adultos,Malaga

Hospital Universitaa Virgen de la Arrixac&nidad de Fibrosis

QuisticaMurcia Pedro Mondéjat_-6pez

Hospital Universitario Virgen del Rocio, Unidadrideosis Quistica, |sabel Delgado Pecellin
Sevila Esther Quintana Gallego

Hospital Universitario de Valencia, Unidad de Gastroenterologia
Pediatrica y Unidad de Neumologia Infantil/Fibrosis Quistica,
Valencia

Amparo Escribano Montaner
Silvia Castillo

Hospital Universitad La Fe, Unidad de Trasplante Pulmonar y Amparo Solé Jover
Fibrosis Quistica, Valencia Carmen Inés Perez Munoz

Hospital Universitario d€rucesUnidadde Neumologia

PediatricdFibrosis Quistica/izkaya CEVES VAR D

Hospital Universitario Miuel Servet, Neumologia del servicio de

Pediatria, Zaragoza Carlos Martin de Vicente

Isabelle de Monestrol

Sweden Cystic Fibrosis Registry of Sweden Anders Lindblad
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Country Centre/National FRegistry name Contact
Switzerland 12 individual centres: Andreas Jung

KantonsspitaAarau AGKIinik fur Kinder und Jugendli¢hdteilung

padiatrische Pneumologie, Allergologie und Immunologarau L ST

KantonsspitaAarau AGKlIinik fur Pneumologie und Schlafmedizin

Sarosh Irani
Aarau

Reta Fischer

Lindenhofspital Bern, Praxis fir Pneumologie "Quartier Bleu", Be Carlo Mordasini

Universitatsklinik fur Kinderheilkunde, Zentrum fur Cystische Fibr Carmen Casaulta
und Pulmonologie, Inselspital, Bern Philipp Latzin

Denise Herzog

Hépital CantonalFiibourg, Paliatrie, Fribourg Johannes Wildhaber

| SLIAGEdzE ' yABSNEAGEANBA RS DS Anne Mormand
fQl R2f Sa0Syidx !'!yAlS RS tySdzyz
Centre Hospitalier Universitaire Vaudois (CHUV), Départmen
Médico-Chirurgical de Pédiatrie, Pneumologie Pédiatrique et Gaudenz Hafen
Mucoviscidose, Lausanne

Centre Hospitalier Universitaire Vaudois (CHUV), Policlinique
Médicale Universitaire, Départment de Médecine, Consultation
Adulte de Mucoviscidose, Lausze

Laurent Nicod
Marie Hofer

Luzerner Kantonsspital, Zentrum fir Zystische Fibrose fir Kinder Bernhard Schwizer

Erwachsene, Abteilungen fiir Pneumologie, padiatrische Nicolas Regamey
Pneumologie und padiatrische Gastroenterologie, Luzern JohannesSpalinger
Hépital de Morges, Consultation diéucoviscidose Adulte, Morges A"""T‘ =l

Marie Hofer

Ostschweizer KinderspitdPadiatrische Pneumologie und-CF

Zentrum St. Gallen Jurg Barben

Andreas Jung

UniversitatsKinderspital Zirich, Abteilung fiir Pneumologdiérich .
P g giér Romy Rodriguez

Universitatsspital Zirich, Klinik fir Pneumologie, Adultes CF Zeni Christian Benden
Zirich Thomas Kurowski

Ukraine 1 individual centre: Halyna Makukh

{L aLyadAddziS 2F | SNBRAGI Naal t

| O RSY@és [ OAD Halyna Makukh

Rebecca Cosqriff
United Kingdom UK Cystic Fibrosis Registry Elaine Gunn

Siobhéa Carr

List of individual centres and national registrielso contributedto the ECFSPR. New participants sthee

last report of 2010 data are in italic. Where the name idn large print, the person isthe country

representative in the ECFSPR Steering Gnabipre the name ianderlined he/she is the dtabase manager
for the national registy.
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Introduction

The European Cystic Fibrosis Society Patient Registry (ECFSPR)

The ECFSPR collects demographic and clinical dasasentingeystic fibrosigCF)patients from Europe and
neighbouring countries. Datia collected using a common set of variables and definitiamslis sent to the
ECFSPIR one ofthe followingways

1 National CF registries (or individual centres with local databases) epraient data from their own
database and importhe datainto the ECFSPR software
1 Individual centreenter patient data drectly intothe ECFSPR software

Collection of dataat a local leveinust be approved by local data protection authoritiasaccordance with
Europeardata protection legislatiorDatastoredin the central databasisanonymousandonlyyear month

of birth and random centre numbers are used as identifi@ata is availablefor scientific purpose®n
application All requests are reviewedy the ECFSPR5cientific Committeeand, based on their
recommendationthe country representatives in the Steeri@oup (composed of national representatives

of the countries that contribute data to the ECFSPR) decide if the data request is to be approved or not; this
decision is finalRequests originating from the Industry are also reviewed bYEBES Clinical Tedletwork.

All applications must meet the European and individual country data protection legislation regarding patient
anonymity.

For more informationplease visit our website/ww.ecfs.eu/projects/ecfpatient-registry/intro.

General Considerations

For the national registried, is possible thasome of thér definitions and data coding do not fully correspond

to those employed by th&aCFSRERither because someypes of information are not collected or are

collected in a different walpy the national regisyr. When the national registries upload their data they are

also asked to state in a document whether their variables definitioegt those of theECFSPRf major
discrepanciedetween the definitios are present those variablehave beenomitted from the annual

report, or in the case of minor discrepancies, a footnbts been added to the graphs and tablekat

explairs the difference. For example, the ECFSPReats information onthe presence of chronic
Pseudomonas aeruginos#ectionaccording to the modified Leeds criteria andthe presence oélevated
Pseudomonaantibodies (see Appendixdh pagel20). If anational registry collects such informatiogia & I
least one positivd®seudomonas aerugino§adzt (G dzNB G KA & @& S| NE oo differerd fromy ¥ 2 NI
the ECFSP&efinition of chronicPseudomonas aeruginosandg S g2 dzf R &aSdG GKA & @G NRA I
that particularcountry. If instead a country definal chronicPseudomonas aeruginosaathe g@presence of

Y2NB GKIFy F2dzNJ L2 a Atherd@iofth® dziriablézaMdbld be ngluded in ¥he afiuél dego
sincethe definition is much closer to the ECFSPR definitiimere this ishe case a footnotehas beeradded

to the relevant tables and graphs.

If a country does not collect a certain variable (or if it is completely different thenE CFSP&efinitions as
described above), weaveomitted that country from the relevant grdysin the report The samappliesfor
countries where the information for more than 10% of the patidatissingAll data, howevelispresented

11
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in the tables. The number of missing values is important for the interpretation of the results, siisce it
impossible to know if a patient with missing value foa givencomplication has this complication or not,
whichmakesthe given frequencies less accurate. For example, in a country where 7% of the patients have
liver disease, but 20% of patients hawgknown/missing information on liver disease, the true frequency of
liver disease can be anything between 7 and 27%.

You will find some differences between thirdingsof the national registrie€own reports and tle ECFSPR
report. This is because someriables are recoded or computed in different ways. For examgbee
national registriegomputethe age athe annual visit and considdi6 years ashe cut-off for adult age The
ECFSPgdmputesthe age at FE¥height/weight measurement and the age atlfmw-up (the end of the year)

and consides 18 years as cubff for adult age Since clinical outconsdo not change very much over a 12
month period, we do not consider this to be a serious obstaxiaterpretation. Another examplefor lung
function vdues such asFEY, the raw datavalues reported in litres, are not informativaunless theyare
expressedn relation to the age, sex and height of the patient. We therefore needed to transform the raw
values into new variable order to compare lung funtion between patients and countries. We used
common reference populatia(one for children and one for adult&)r all data when calculating the values
asapercentageof predicted from the raw data. Slightly different values camb&inedwhen using aother
reference population on the same raw data. It is important to use a common method of calculation when
comparing different countries, just as the national registries choose a common method of calculation when
they compare the individual centres inahcountry.

Glossary and Abbreviation s

Country codes:

AT: Austria LV: Lavia

BE: Belgium MD: Republic of Moldova
CH: Switzerland MK: Republic oMacedonia
CZ: Czech Republic NL: The Netherlands
DK: Denmark PT: Portugal

DE: Germany RO: Romania

ES: Spain RS: Serbia

FR: France RU: Russian Federation
GR: Greece SE: Sweden

HU: Hungary Sl Slovenia

IE: Ireland SK: Slovak Republic

IL: Israel UA: Ukraine

IT: Italy UK: United Kingdom

LT: Lithuania

12
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Explanation of terms:

ABPA allergic bronchopulmonary aspergillosis a@lergic reaction to the mouléspergillus.

BMI: body mass index (weigkkg)/(height (m))?).

Bronchodilator. medication that relaxes the muscles of the airways, wsedfor asthma.

CFRDCEF related diabetes.

CFTRCF transmembrane conductancegulator,is a protein at the cell surface that controls the salt and water
balance across a cell. The gene that causes CF is the blueprint for the CFTR protein. Everyone has two copies of the
gene for CFT,Rut to be born vith CF, both CFTR genes must be affected byaa@tng mutation.

FE\: forced expiratory volume in one second (lung function parameter).

FE\%: the FEMas apercentageof the average value for healthyeopleof the same age, height argkx

Haemoptysis coughing up blood. This happens frequently in small amounts in CF, so the complication we asked for
here is major bleeding (more than 250 ml).

HomozygousCF is caused by mutations of the CFTR gene, one on each alkeisirberited from the mother ad

one from the father. Iboth mutations are the same, the person is said to be homozydmuthis mutation
HeterozygousCF is caused by mutations of the CFTR gene, one on each atleis.itherited from the mother

and one from the fatherif these ae two differentmutations, the person isonsideredo be heterozygous

Max: maximum. It is the highest value.

Mean: it is the average value of a setm&asurementsFor example, if the mean age at diagnosis is 3 years, it means
that, on average, the pé&nts are diagnosed when they are 3 years old.

Meconium ileus congenital obstruction of the gut with thickticky faeces.

Median: the value that separates the set nfeasurementsn two halves, so that 50% afeasurementsare below

the median value andhe other 50% ofmeasurementsare above the median value. For example, if median age at
diagnosis is 5 months, it means that half of the patients are diagnosed before 5 months of age, and the other half of
the patients are diagnosed after 5 months of age.

Min: minimum. It is the lowest value.

N: the number of patients in a groufor whom the information is not missing

N miss number of missing values. It is the number of patientsfbomthe information was missing.

NaCl sodium chlorideHere: inhaled hyprtonic saline.

Pancreatic insufficiencythe absence of pancreatic enzymes in the gut leading to malnutrition if not treated
(pancreatidnsufficiency is theefore defined aghe useof pancreatic enzymsupplementatior).

25" Pctl 25" percentile, alsaalled first quartile. It is the value that separates the senehsurementsn two parts,

so that one quarter (25%) of thmeasurementss below it and the other three quarters are above it. For example,
if the 258" percentile for age at diagnosis is omih, it means that quarter ofthe patientsare diagnosed before 1
month of age, and the other three quarters are diagnosed after 1 month of age.

75" Pctt 75" percentile, also called third quartile. It is the value that separates the seteafsuremets in two
parts, so that three quarters (75%) are below it and the other quarter is above it. For example, if"therzéntile

for age at diagnosis is 3 years, it means that three quarters of the patients are diagnosed before 3 years, the other
quarterarediagnosed after 3 years.

Pneumothorax collapsed lung, in CF usually because of severe lung damage.

Quartiles The 2% Percentile, the mediar(the 50" Percentile)and the 7% percentile are collectively called
quartiles, because they divide the sgftmeasurementsnto quarters.

rhDNase ribosomal human DNasemarketed as Pulmozyme®.

Z-score it indicates how far a value is from the mean value of a reference populéiam Appendix 1 for deta)ls
Negative zscores mean that the value is below theean of values in the reference population, whereas positive z
scores mean that the value is above the mean. For exangpzscore for weight of2 means that the weight is 2
standard deviations below the mean of subjectstef same age and sex the reference population. For example,

if the zscore for BMI of a 10 year old boy2s it means that the BMI for that boy is 2 standard deviations below the
mean BMI of 10 year old boys of the reference population.
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Summary of data report

Outcome Females WEIES Total
Patients registeredh the n ' 18455 20526 38985
ECFSPR (%) (47.3) (52.7)
Ageat follow-up (in years mean 19.6 20.5 20.1
patients alive on 31/12/2013 median 17.8 19.0 18.4
t I G A 3§ yéarq pagients % 49.3 52.4 50.9
alive on 31/12/2013
Age at diagnosis mean (years) 4.2 4.0 4.1
median (months) 3.6 3.6 3.6
Patients with at least one % 82.4 82.5 82.5
F508del allelé
Patiensliving with lung n 830 844 1674
transplant” (%) (5.5) (5.1) (5.3)
Patiens living with liver n 59 116 175
transplant” (%) (0.4) 0.7) (0.6)
Patients deceaseith 2013™ n 177 170 347
(%) (1.1) (1.0) 1.0
Age at death (yearS) mean 28.4 30.4 29.4
median 26.0 29.0 27.0

For demographic wrposes, German 201data (N=5003) has been included in this total. Gender is unknown for
4 patients.

Only patients seen during the yearepresented German 2010 data (N:83)isexcluded The total number of
patients presented is 3248

Only patients seen during the yeare presented German 2010 data (N583)is excluded For the United
Kingdom,all patients with confirmed idgnosis of ChBre included (N=1(B36). The total number of patients
presented i33,234.

*k

ko
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Data report

1. Demographics

Figure 1.1 Map of countries that contri buted to the ECFSPR in year 203.

{

Countries that sent thie data to the ECFSPR asnational registy are in dark blue, countriewith
individual centreghat sent ther dataare inlight blue.
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Table 1.1 Number of patients in year 2013, by country.

Country Patients registered, Patients seen Estimated coverage 201
not lost to follow-up

Austria 579 532 85%
Belgium* 1186 1153 >90%
Czech Republic* 588 588 100%
Denmark* 481 466 100%
France* 6286 6286 90%
Germany* 5003 5003 9594
Greece 116 98 20%
Hungary* 510 506 90%
Ireland* 1208 1063 93%
Israel** 636 529 98%
Italy* 4771 4771 93%
Latvia 36 35 >90%
Lithuania 13 13 2096
Rep of Macedonia 101 98 >90%
Rep of Moldova* 61 61 68-76%
The Netherlands* 1359 1341 98%
Portugal 317 256 >%5%
Romania 41 41 11%
Russian Federation 1980 1922 62%
Serbia 166 154 >90%
Slovak Republic** 229 149 >90%
Slovenia 93 81 >95%
Spain 1459 1374 40%
Sweden* 614 614 95%
Switzerland 707 662 74%
Ukraine 109 105 13%
United Kingdom* 10336 9050 9994
Total 38985 36951

* Countries with an established national CF registry.
** These countries have a national registry, but use the direct-datey function of ECFSTracker.
I Dataare from2010and presented for demographic purposdhe 2013latawill be submitted during the year
2016.
2 Coverage is 100% for adults and 0% for children
3 Data referedto is from2011.
4 The total number for UK is two patients less thdme 2013 UK annual report due to the removal of CF diagnosis.

¢CKS O2fdzvy 4Gt dASylia NBEAIACNGR sihdy/Sanditei@asShyidiia2 T2
includespatients that have not been seaturing the yeabut are known to be alive that yearhd& column
G LI G A S ypieSentsoBlydtlye épatientswho have attended thelinic during the yearThe column
GRGAYFISR O20SNI 3S Hnmoé aKz2ga GKS SadAyYlrdSR LISN
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included in the national registries/nationdata collectionsas reported by the country-or some countries
one individual centrenayinclude almost all patient®.g. Latvia and Serbia.

In all subsequent tables and graphise data refered to is for2013, except for Ukraine, for whid911
datawas used and for Germany, for which the data refed to is for 2010. The German 2010 data
shownfor demographic purposes and presentaaly in the demographic section.

Figure 1.2 Number of patients registered in the ECFSPRn year 2013, by country.
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Each vertical bar shows the number of patients living in that country 13.2%lease refer to table 1.
for the coverage in each country.
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Figure 1.3 Age at follow-up distribution. Patients alive on 31/12/ 2013.
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Each blue vertical bar represents the number of patients of that age aliveli® Zbe cumulative
percentage(the darkblue line) describes how many patiengs (@percentage) are below a certain ag
(e.g.50% of the patients argoungerthan 18yearsof age.
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Figure 1.4 Age at follow-up distribution by sex. Patients alive on 31/12/ 2013.
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The pyramid shows the percentage of patieotslifferent ages as horizontal bars. The ripandside

of the pyramid(blue) shows for males, how many patienta¢ apercentage) area certain agethe left

hand side (red) shows the same for femal&he lowerpercentageof patients at the bottom of the
pyramid is due to the fact that some patiertitave not yet beeriagno®d (nean age at diagnosis

4.08 years, see table 2.1).
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Figure 1.5 0 OT BT OOEI T 1T &£ AAOI OO0 | Huvd UW)A PRGOS aliveioA AEEI
31/12/ 2013.
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This graph shows thgercentageof patients in each country who are adults (dark blue) or children (|
blue). The percentage of adult patients varies considgraletween the different countries, but this
partly an effect of the way the patients are included: for some countries only a few individual c¢
sent data to the ECFSPR, and the proportion of children and adults may reflect the propor
paediatic and adult centregn that countrywho participatein the ECFSPRIease refer to table 1.1 f¢
nationalcoverage.
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Table 1.2 Age at follow-up: descriptive statistics, by country and overall. Patients alive on
31/12/ 2013.

Mean Min 25" pctl Median 75" petl Max

(average (age ofthe (25% of (half the (75% of  (age of the

age) youngest the patients the oldest
patient) patients are patients patient)
are younger are
younger ERIE younger
E RIS age) than this
age) age)
Austria 576 16.6 0.1 8.2 15.5 22.3 59.5
Belgium 1181 22.6 0.2 11.9 20.5 315 76.5
Czech Republic 581 17.3 0.1 7.8 15.7 24.5 58.0
Denmark 478 23.2 0.7 12.0 21.9 33.7 65.3
France 6233 20.1 0.0 9.2 18.2 28.3 81.9
Germany 4959 20.2 0.1 10.8 18.5 28.0 72.5
Greece 116 15.9 0.9 8.0 13.0 23.5 454
Hungary 508 17.6 0.5 9.4 171 23.7 64.9
Ireland 1200 20.0 0.0 9.7 18.9 28.9 79.4
Israel 631 21.6 0.3 114 20.3 30.1 710
Italy 4739 21.8 0.2 10.1 19.6 31.8 81.1
Latvia 36 13.6 15 6.7 12.8 18.7 310
Lithuania 12 23.6 18.1 20.7 23.2 26.6 29.5
Rep of Macedonia 101 12.7 0.9 7.0 11.2 17.2 36.8
Rep of Moldova 59 11.0 0.5 4.3 8.4 15.1 35.1
TheNetherlands 1341 21.7 0.1 11.2 19.8 304 72.5
Portugal 313 19.6 0.8 10.9 17.2 26.3 60.0
Romania 41 7.2 0.3 3.0 6.5 10.5 18.4
Russian Federation 1947 12.4 0.0 4.4 9.9 19.5 64.0
Serbia 165 13.9 0.8 6.4 11.8 194 48.4
Slovak Republic 228 20.9 0.1 12.2 21.3 26.8 78.2
Slovenia 92 16.0 0.8 7.0 14.2 215 54.0
Spain 1444 17.7 0.1 7.6 15.2 26.0 72.5
Sweden 610 240 0.7 12.1 21.9 33.8 71.5
Switzerland 705 18.4 0.1 8.0 16.9 25.2 66.0
Ukraine 108 10.1 0.2 5.9 9.0 14.4 28.5
United Kingdom 10190 21.2 0.0 10.0 19.9 29.8 84.4
Total 38594 20.1 0.0 9.3 184 28.5 84.4

This table shows the descriptive statistics for ag®llow-up of the patients by country and overalinly
patients who were alive on Decembers3013 are included.
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Figure 1.6 Age at follow-up: box-plot, by country and overall. Patients alive on 31/12/ 2013.
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This boxplot is a graphic representation of the age detailed in table 1.2. For each countr
dash (black line crossing the blue box) is the median, the black dot is the mean and the w
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Figure 1.7 Sex distribution, by country and overall. Patients alive on 31/12/ 2013.
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patients which could reflechigher mortality in female CF patient3he proportion is not uniform
across the different countries.

Figure 1.8 Sex distribution, by country and overall. Patients alive on 31/12/ 2013 and aged 18
years or more.
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Note: Romania has one adult (male) patient and is excluded from the graph.

Sex distribution for adult patients. The total proportion of females in the aghatipis similar to the
proportion of females in the whole popation.
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2. Diagnosis

Hereafter, only patients seen during the yeane presented and German 2010 daf®i=5003) is not
included.

Table 2.1 Age at diagnosis (in years) : descriptive statistics, by country and overall. All patients
seen in2013.

Country N miss Mean Min 25" pctl Median 75" petl Max

(average  (lowest (25 % ofthe (halfthe (75% ofthe (highest
age at age at patients patients patients age at
diagnosis) diagnosis) were were were diagnosis)
diagnosed diagnosed diagnosed
before this before before this

age) this age) age)
Austria 497 35 1.84 0 0.10 0.20 0.60 52.81
Belgium 1153 0 4.21 0 0.09 0.43 3.12 74.20
Czech Republic 588 0 2.92 0 0.10 0.40 2.50 53.90
Denmark 466 0 2.59 0 0.17 0.54 2.33 42.67
France 5934 352 4.36 0 0.10 0.20 3.00 78.50
Greece 94 4 2.17 0.04 0.33 0.67 1.75 19.00
Hungary 368 138 2.45 0 0 1.00 3.00 42.00
Ireland 1058 5 2.77 0 0.07 0.33 2.00 75.83
Israel 525 4 5.33 0 0.10 0.60 6.00 65.00
Italy 4604 167 5.60 0 0.11 0.36 4.98 72.97
Latvia 34 1 3.75 0 0.50 1.04 5.50 14.00
Lithuania 13 0 10.15 1.00 5.00 10.00 14.00 24.00
Rep of Macedonia 98 0 1.64 0 0.20 0.3 0.90 16.20
Rep of Moldova 61 0 3.24 0 0.30 0.50 2.00 35.00
TheNetherlands 1259 82 3.65 0 0.10 0.50 3.00 63.00
Portugal 248 8 7.88 0 0.40 2.40 11.25 58.00
Romania 41 0 1.25 0.20 0.20 0.30 1.00 13.90
Russian Federation 1919 3 3.60 0 0.21 0.82 4.53 58.95
Serbia 148 6 3.14 0.10 0.30 0.95 4.15 32.590
Slovak Republic 113 36 6.70 0 0.20 1.00 11.00 40.9
Slovenia 78 3 1.81 0 0.15 0.43 1.67 16.50
Spain 1321 53 3.89 0 0.16 0.50 2.75 65.00
Sweden 601 13 3.95 0 0.19 0.68 2.99 62.28
Switzerland 571 91 2.87 0 0.10 0.50 2.15 55.00
Ukraine 105 0 3.62 0.10 0.50 2.00 5.00 27.0
United Kingdom 8939 111 3.75 0 0.06 0.25 2.00 79.18
Total 30836 1112 4.08 0 0.10 0.34 3.00 79.18

This table shows the descriptive statistics for age at diagnosis by country and overall. For prenatal
diagnoses (children diagnosed before birth), the age at diagnosis has been set to 0.
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Figure 2.1 Age at diagnosis (in years) : box-plot, by country and overall. All patients seen in 2013.

85

75

65

55

45

35

25

15

I I

15 l
14 i
13
12
11
10 =
2 9
2
ge .
o
g 7
() L]
(o2}
NG 1
L]
5 - L (-
4 [ . 9 .
3 [ ]
4 L] ]
2 H U u !
o 4 [_;ID == = 0 N ¥ M L= . N -2 B L A

AT FR UK MK RO IE IT CZ BE SI CH ESMD NL DK IL GR SE RU RS HU SK LV UA PT‘ LT‘ ‘Total
This boxplot is a graphic representation of age at diagnesidetailed in table 2.1. For each count
the dash (black line crossing the blue box) is the median, the black dot is the mean and the w
(vertical Ines with a Ishaped end) are the minimum and the maximum. Please note that the ve
axis is interrupted to emphasise the change of scale in the upper part of the graph. The figure
next page explains hot read the box
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Thepatient with the highest age at diagnosis was
diagnosed when he/she was 75 years old

Half of the patients were diagnosed before 0.5 years
(and half of the patients were diagnosatter 0.5 years)

The mean age atiagnosiss 3.6 years
(patients on average are diagnosed at 3.6 years)

Thepatient with the lowest age at diagnosis
was diagnosed at birth
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Figure 2.2 Proportion of patients diagnosed at age 1 month or younger, younger than 1 year and
older than 18 years, by country and overall. All patients seen in 2013.
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This graphs shows age at diagnosis in subgroups. The vertical bars represent how many pata
percentage were diagnosed within the first month of life (grey), within the first year of life (light gre
and after 18 years of age (dark gre. Note that the diagnosédacluded in the sulgroup forwithin 1
month are also part of the diagnoses in theb-group for within thefirst year, and that diagnose
between 1 year and 18 years are not shown in the graph, therefore the bars do not s108%a
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Figure 2.3 Proportion of patients who underwent neonatal screening, by country and overall.
Patients 5 years old or younger seen in2013.
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are reported whemeonatal screening is one of the factdhat led to CFdiagnosis.
Czech Republipositive answer$ a y S2 y I G I £ & O NBSrgpbriedwhedoiital dMshiRg
is one of the factorshat led to CFdiagnosis
Franceneonatalscreening is recorded only if it is part of the diagnosis.
United Kingdomdiagnosis suggested by neonatal screening

This graph shows the percentage of patients 5 years old or younger3w2@iwere screened at birth
(see couatry specific notes aboye Dark green horizontal bars represent newborn screer
GLISNF2NX¥SREZ fAIKG ANBSY 2ySa ay2id LISNF2NY
newborn screening and that in otheri the five years previous to 2@lalmost all the CF patient
underwent newborn screening. In total, alma&% of all childrerf 5 years old or younger registere
in the ECFSPR in Zdnderwent newborn screening, but this estimate reflects the fact that not all
countries perform newbrn screening.
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Figure 2.4 Patients with meconium ileus, by country and overall.
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Figure 2.5 Patients with meconium ileus, by country and overall. Patients aged 11 yearsor older.
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These two graphs show the prevalence of meconium ileus (operated or not) at birth in two age ¢
0to 10 years (fig 2.4) arid yearsor older(fig 2.5). Overall, the proportion athild patients ¢H{.0 years)
with meconium ileus is higheompared tothe older age groug>10 years). This difference is not d
to an increase in the prevalence of meconium ileus in the younger generations but could be due
fact that some older patients with mecamn ileus have died, and are therefore not present in
current data collectionwhich refergo patients seen in 208). The graphs also show that the frequer
of reported meconium ileus varies between countries.
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3. Genetics

Cystic fibrosis is causéy Y dz(i I 1 A 2 y & @gefie; an& @ edéll aBel®meis inherited from the
mother and one from the father. If both mutations are the same, the person is said to be homo#ggous
this mutation If these argwo different mutations the person i€onsiceredto be heterozygous

We supplied the countries with a list of the 1600 most common mutations based on the Cystic Fibrosis
Mutation database (CFTR1). If the patient had a mutation that was not present in the database, the
country had the possibility t@nter the name of the mutation as free text. During the data cleaning
process, the genotypes not on our list were checked for obvious misspellings or alternative names and, if
identified asa known mutation, renamedilthough there are different naming ceantions for mutations,

we use the original mutation name (legacy name) in this report, since more than 90% of the mutations in
the database use this nomenclature.

If DNA analysis to look for CFTR mutations was reareied out we asked the countries 5 LJ2 NIi  a b 2
R2y Sé¢ Ay (KS 3ISy 2 liviatddneBut dblf dRabor o Tut&ibns wekeyolintl, dvé dskied

0KS O2dzy GNARSa G2 ¢ Nderiified ndufatyoisyPRedsy rote That thardiake Sliffedayices

from country to countnyjin how DNAtestingis carried outsome countriesisestandard kits that test only

a limited number of common mutations (e.g. 28), and other countries perform DNA analyses of the whole
gene until the mutation is identified.
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Table 3.1 Proportion of patients with DNA analys is and the result of this, by country and overall.
All patients seen in 2013.

Country Genotyping Among genotyping done
not done done two mutations at least one
number (%) number (%) identified mutation unknown
number (%) number (%)

Austria 532 2(0.38) 530(99.62) 480(90.57) 50(9.43)
Belgium 1153 1(0.09) 1152(99.91) 1103(95.75) 49 (4.25)
Czech Republic 588 1(0.17) 587(99.83) 569(96.93) 18(3.07)
Denmark 466 0(0) 466(100) 465(99.79) 1(0.21)
France 6286 0(0) 6286(100) 5754(91.54) 532(8.46)
Greece 98 0(0) 98(100) 77(78.57) 21(21.43)
Hungary 506 10(1.98) 496(98.02) 324(65.32) 172(34.68)
Ireland 1063 0(0) 1063(100) 1017(95.67) 46 (4.33)
Israel 529 1(0.19) 528(99.81) 423(80.11) 105(19.89)
Italy 4771 45(0.94) 4726(99.06) 4225(89.40) 501(10.60)
Latvia 35 0(0) 35(100) 24(68.57) 11(31.43)
Lithuania 13 0(0) 13(100) 12(92.31) 1(7.69)
Rep of Macedonia 98 0(0) 98(100) 93(94.90) 5(5.10)
Rep of Moldova 61 0(0) 61 (100) 42 (68.85) 19(31.15)
The Netherlands 1341 34(2.54) 1307(97.46) 1276(97.63) 31(2.37)
Portugal 256 2(0.78) 254(99.22) 251(98.82) 3(1.18)
Romania 41 0(0) 41(100) 24(58.54) 17 (41.46)
Russian Federation 1922 208(10.82) 1714(89.18) 1164(67.91) 550 (32.09)
Serbia 154 6(3.90) 148(96.10) 117(79.05) 31(20.95)
Slovak Republic 149 0(0) 149(100) 120(80.54) 29(19.46)
Slovenia 81 2(2.47) 79(97.53) 75(94.94) 4 (5.06)
Spain 1374 3(0.22) 1371(99.78) 1187(86.58) 184(13.42)
Sweden 614 0(0) 614(100) 605(98.53) 9(1.47)
Switzerland 662 8(1.21) 654(98.79) 599(91.59) 55(8.41)
Ukraine 105 0(0) 105(100) 92(87.62) 13(12.38)
United Kingdom 9050 253(2.80) 8797(97.20) 6825(77.58) 1972(22.42)
Total 31948 576 (.80 31372 08.20 26943 (85.88) 4429 (14.12

The table shows how many patientsnderwent DNA analysito identify the CFTR mutations (column
G3ASy2Ge LIy For tRade/ phtients hdwyary patienthad both mutations identified (column

Glig2 Ydzil GA2ya hoviRiBayyioheTorbStiRrautatiohsyfdfayTR2RNI dzy A RSy @A T A SR
tSrad 2yS Ydzil GA2y dzy1y26yEé0od
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Figure 3.1 Proportion of identified mutations, by country and overall. Only patients with DNA
analysis.
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This graph shows the psgntage of mutations that are not identified (unknowrlight pink) after DNA
Fylrfearazr o6e& O02dzyiNEB YR 20SN}Xffaod hyS alff{
identified alleles varies greatly from country to counttlyis is partiydue to the different approaches
to DNA testing. Overall, almost %0 of mutations remain unidentifiedfter DNA analysis, leavir
14.12% of the patientsvith at least one mutation unidentified.
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Figure 3.2 Prevalence of F508del homazygous and heterozygous patients, by country and
overall. All patients seen in 2013.
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F508del is thmame of themost commotty occurringCFTR mutation in the wotl@atientswho carry
two F508del mutations are often describedrasvingéclassid C € Sothér dainbinations of mutations
may cause the same degree of disease. We have groupeplatientsin F508del homozygoubdve
two F508del mutations), F508del heterozygohave one F508del mutation and another mutatio
different from F508del), and patiemwithout F508del mutations. Only patierits: whom thegenotype
isknownK+ S 6SSy AyOf dzRSR Ay GKA& 3INILKD a! yily
F508del is included in all genotyping kits and would have been identified. Pleagbatdtee genotype
grouping in this graph does not reflect the severity of the disease in the countries.
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Table 3.2 Allelic frequencies of the 15 most common mutations in the ECFSPR database.

Mutation name Number of alleles Percentage among Country with highestallele
tested frequency
F508del 38921 62.03 Denmark (81.97%)
G542X 1721 2.74 Greece (7.65%)
N1303K 1315 2.10 Italy (5.64%)
G551D 879 1.40 Ireland (8.47%)
W1282X 718 1.14 Israel (23.11%)
R117H 689 1.10 Ireland (2.4%0)
2789+5G>A 591 0.94 Greece (3.06%)
17171G>A 576 0.92 Switzerland (2.45%)
3849+10KCG>T 493 0.79 Latvia (15.38%)
R553X 453 0.72 Lithuania (11.54%)
621+1G>T 364 0.58 Greece (7.14%)
R1162X 362 0.58 Slovenia (5.06%)
2183AA>G 34 0.56 Italy (2.08%6)
CFTRdele2,3 341 0.%4 Czech Republic (6.13%)
D1152H 318 0.51 Israel (5.78%)

This fble presentsthe allele frequency of the 1Bost commoty occurringmutations found in the
ECFSPR database. The last column reports in which country this partictddiomis most frequent.
F508del is by far the most frequent mutation. Additionally, since F508del is included in all genetic
screening tests, this is also the mutation with the highest detection rate.
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"1 0-40.0% BN 40.1-60.0% MM 60.1-80.0% NN >80.0%
Although this mutation is the most common in all countries,dlelefrequency still varies fror@3.7 %%
in Israel t081.97%6 in Denmark.

Figure 3.4 Geographical distribution of mutation G 542X.

[o1s% B 151-250% BN 2.51-3.50% (NN >3.50%

This mutation is most frequent in southern Europe, with the highdéstefrequency in Greec€’.63%),
whereas it is veryarely found in Scandinavia (0®6n Denmark an@.57%in Sweden 0.0% in Latvig
and Lithuani
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[ o0-05% B 0.51-1.50%  HEEM 1.51-2.50% NN >2.50%

This mutation is most frequent in Ita{$.64%) and other countries in Southern Eurcgred in Easterr|
Europe but rare in Northern Europe.

Figure 3.6 Geographical distribution of mutation G551D.

Note: Israel: GB1D was not in the mutation panel {8013 therefore the prevalence is unknown.

This mutation is most frequent ireland(8.47®%6), whereas it is very rare in Scandinavia and in Sout
Europe (less than 0.5%).
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